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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sound powered RFID which can prevent the 
supply of overpower when a communication distance with a host station becomes 
shorter and also can prevent a malfunction when the supplied power decreases 
because of an extended communication distance. 

SOLUTION: A voltage regulator 2 is provided for regulating a DC voltage generated by 
a voltage commutation circuit 1 so as not to make it exceed a given value. This can 
prevent a DC voltage used as an internal supply voltage from building up more than 
required even if a high AC voltage is generated because of the electromagnetic 
induction caused by a shortened communication distance. Alsoa reset circuit 3 is 
provided for resetting CPUs and EEPROMs when the DC voltage above decreases 
below the given level. This makes it possible for the CPUs and EEPROMs to stop 
operating in the case where there is a risk that an extended communication distance 
causes the internal supply voltage to drop to a level at which the CPUs and 
EEPROMs cannot operate properly. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is a semiconductor integrated circuit device which contains a voltage 
commutation means which rectifies an AC signal which was generated by 
electromagnetic induction and supplied from an electric wave transmitted from the 



exteriorand makes internal electrical power source voltage of a direct currentA 
semiconductor integrated circuit device provided with a voltage control means 
controlled so that a size of direct current voltage obtained by the above-mentioned 
voltage commutation means does not become larger than a predetermined value. 
[Claim 2]A semiconductor integrated circuit device comprising: 
A memory measure for memorizing data, 

CPU which operates according to a memory content of the above-mentioned memory 
measure. 

It is a semiconductor integrated circuit device which contains a voltage commutation 
means which rectifies an AC signal which was generated by electromagnetic induction 
and supplied from an electric wave transmitted from the exteriorand makes internal 
electrical power source voltage of a direct currentA resetting means which makes a 
reset state the above-mentioned CPU and the above-mentioned memory measure 
when direct current voltage obtained by the above-mentioned voltage commutation 
means is below a predetermined level. 

[Claim 3]RFID of a non-cell method which builds in a semiconductor integrated circuit 
device made as [ make / while transmitting and receiving data between the exteriors 
using an electric wave characterized by comprising the following / from a received 
electric wave / internal electrical power source voltage ]. 
A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A voltage control means controlled so that a size of direct current voltage obtained 
by the above-mentioned voltage commutation means does not become larger than a 
predetermined value. 

[Claim 4]While transmitting and receiving data based on an electric wave between the 
exteriors according to control by memory measure characterized by comprising the 
following for memorizing dataCPU which operates according to a memory content of 
the above-mentioned memory measureand the above-mentioned CPURFID of a non- 
cell method which builds in a semiconductor integrated circuit device provided with 
the power/transmission and reception means which makes internal electrical power 
source voltage from a received electric wave. 

A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 



A resetting means which makes a reset state the above-mentioned CPU and the 
above-mentioned memory measure when direct current voltage obtained by the 
above-mentioned voltage commutation means is below a predetermined level. 

[Claim 5]While transmitting and receiving data based on an electric wave between the 
exteriors according to control by memory measure characterized by comprising the 
following for memorizing dataCPU which operates according to a memory content of 
the above-mentioned memory measureand the above-mentioned CPURFID of a non- 
cell method which builds in a semiconductor integrated circuit device provided with 
the power/transmission and reception means which makes internal electrical power 
source voltage from a received electric wave. 

A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A voltage control means controlled so that a size of direct current voltage obtained 
by the above-mentioned voltage commutation means does not become larger than a 

predetermined value. 

A resetting means which carries out the reset state of the above-mentioned CPU and 
the above-mentioned memory measure when direct current voltage obtained by the 
above-mentioned voltage commutation means is below a predetermined level. 

[Claim 6]When direct current voltage obtained by the above-mentioned voltage 
commutation means becomes large graduallythe above-mentioned resetting 
meansWhen the above-mentioned direct current voltage becomes larger than the 1st 
thresholdwhile canceling a reset state of the above-mentioned CPU and the above- 
mentioned memory measureWhen direct current voltage obtained by the above- 
mentioned voltage commutation means becomes small graduallyWhen the above- 
mentioned direct current voltage becomes smaller than the 2nd thresholdthe above- 
mentioned memory measure is made into a reset stateRFID of the non-cell method 
according to claim 4 or 5 carrying out the reset state of the above-mentioned CPU 
when the above-mentioned direct current voltage becomes smaller than the 3rd 
threshold smaller than the 2nd threshold of the above. 

[Claim 7]RFID of the non-cell method according to claim 6wherein the 2nd threshold 
of the above is smaller than the 1 st threshold of the above. 

[Claim 8]RFID of a non-cell method which builds in a semiconductor integrated circuit 
device made as [ make / while transmitting and receiving data between the exteriors 
using an electric wave characterized by comprising the following / from a received 
electric wave / internal electrical power source voltage ]. 
A voltage generating means which generates a volts alternating current by 



electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 

above-mentioned voltage generating means to direct current voltage. 

A power storage means which stores electricity direct current power obtained by the 

above-mentioned voltage commutation means. 

A control means controlled to use direct current power accumulated in the above- 
mentioned power storage means as internal electrical power source electric power 
when direct current voltage obtained by the above-mentioned voltage commutation 
means becomes smaller than a predetermined level. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to RFID (Radio Frequency 
Indentification) of a non-cell method which used a semiconductor integrated circuit 
device and this. 
[0002] 

[Description of the Prior Art]In recent yearsthe IC card which built in IC (integrated 
circuit) is being used in various fields. The conventional IC card builds in EEPROM 
(electrically eliminable programmable ROM). 

It was made as [ execute / using the data memorized by this EEPROM / memorize 
data to the above-mentioned EEPROMor / a predetermined command ]. 

[0003] H owe verit was dramatically troublesome in order to have to insert an IC card in 
readers for exclusive usesuch as a card readerwhen using such an IC card. Thenby 
exchanging data the host side these days using the electric wave of a radio frequency 
bandThe IC card (Radio Frequency Indentification)i.e.RFIDor data carrier of the 
noncontact method it enabled it to operate simple without inserting a card one by one 
has come to be proposed. 

[0004] By the wayin order to operate the above-mentioned RFIDit is required for the 
built-in IC to supply electric power. Thereforemany RFID(s) which built in the cell for 
IC drive were proposed conventionally. On the other handin recent yearsRFID of the 
non-cell method which enabled it to make electric power inside using the electric 
wave sent from the host side is also proposed. 

[0005]That isin RFID of such a non-cell methodit was made as [ make / electric 
power required for IC drive / inside ] by generating a volts alternating current by 
electromagnetic induction from the electric wave sent from the host sideand 



rectifying it to direct current voltage. 

[0006]EEPROM for RFID of such a non-cell method to memorize various data 
conventionallylt was common to have had a logical circuit which operates according 
to the data memorized by the above-mentioned EEPROMan RF section for 
performing an exchange of data the host side using an electric waveand a power part 
which makes electric power using the electric wave sent from the host side. 
[0007] 

[Problem(s) to be Solved by the Invention]In RFID of the above-mentioned 
conventional non-cell methodthe size of the electromotive force by electromagnetic 
induction changes in proportion to the square of the distance (communication range) 
of a host and RFID. For this reasonwhen the communication range became short too 
muchexcessive electric power will be supplied to IC and there was a problem of 
applying the big burden more than needed to IC. 

[0008]On the other handif a communication range separatesthe electric power 
supplied to IC will become smalland the above-mentioned IC will cease to operate by 
a power failure. In this casethe IC is continuing operating [ come ] to the limit that 
the conventional RFID stops operating by a power failure. Howevernowin spite of fully 
not obtaining electric power required in order that the IC may operate normallythe IC 
will continue operatingand there was a problem that malfunction might be caused. 
[0009]The purpose of this invention is as follows. 

Accomplish in order to solve such a problemand when a communication range with a 
host becomes shortexcessive electric power should be supplied. 
Don't malfunctionwhen the electric power supplied by a communication range with a 
host becoming long decreases. 

[0010] 

[Means for Solving the Problem]A semiconductor integrated circuit device of this 
invention is a semiconductor integrated circuit device which contains a voltage 
commutation means which rectifies an AC signal which was generated by 
electromagnetic induction and supplied from an electric wave transmitted from the 
exteriorand makes internal electrical power source voltage of a direct currentit is 
characterized by having a voltage control means controlled so that a size of direct 
current voltage obtained by the above-mentioned voltage commutation means does 
not become larger than a predetermined value. 

[001 1]A memory measure for a place by which it is characterized [ of this invention / 
other ] to memorize datalt is a semiconductor integrated circuit device which 
contains a voltage commutation means which rectifies an AC signal which was 
generated by electromagnetic induction and supplied from CPU which operates 
according to a memory content of the above-mentioned memory measureand an 
electric wave transmitted from the exteriorand makes internal electrical power source 
voltage of a direct currentWhen direct current voltage obtained by the above- 



mentioned voltage commutation means is below a predetermined levelit is 
characterized by having a resetting means which makes a reset state the above- 
mentioned CPU and the above-mentioned memory measure. 
[0012]As for this inventionRFID of a non-cell method of this invention is 
characterized by that RFID of a non-cell method which builds in a semiconductor 
integrated circuit device made as [ make / from a received electric wave / internal 
electrical power source voltage ] comprises the following while transmitting and 
receiving data between the exteriors using an electric wave. 
A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A voltage control means controlled so that a size of direct current voltage obtained 
by the above-mentioned voltage commutation means does not become larger than a 
predetermined value. 

[0013]While this invention transmits and receives data based on an electric wave 
between the exteriors according to control by memory measure for memorizing 
dataCPU which operates according to a memory content of the above-mentioned 
memory measureand the above-mentioned CPUa place by which it is characterized 
[ of this invention / other ]RFID of a non-cell method which builds in a semiconductor 
integrated circuit device provided with the power/transmission and reception means 
which makes internal electrical power source voltage from a received electric wave is 
characterized by comprising: 

A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A resetting means which makes a reset state the above-mentioned CPU and the 
above-mentioned memory measure when direct current voltage obtained by the 
above-mentioned voltage commutation means is below a predetermined level. 

[001 4]A place by which it is characterized [ of others of this invention ] this 
inventionWhile transmitting and receiving data based on an electric wave between the 
exteriors according to control by memory measure for memorizing dataCPU which 
operates according to a memory content of the above-mentioned memory 
measureand the above-mentioned CPURFID of a non-cell method which builds in a 
semiconductor integrated circuit device provided with the power/transmission and 
reception means which makes internal electrical power source voltage from a 



received electric wave is characterized by comprising: 
A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A voltage control means controlled so that a size of direct current voltage obtained 
by the above-mentioned voltage commutation means does not become larger than a 
predetermined value. 

A resetting means which carries out the reset state of the above-mentioned CPU and 
the above-mentioned memory measure when direct current voltage obtained by the 
above-mentioned voltage commutation means is below a predetermined level. 

[001 5]A place by which it is characterized [ of others of this invention ] the above- 
mentioned resetting meansWhile canceling a reset state of the above-mentioned CPU 
and the above-mentioned memory measure when direct current voltage obtained by 
the above-mentioned voltage commutation means becomes large graduallyand the 
above-mentioned direct current voltage becomes larger than the 1st thresholdWhen 
direct current voltage obtained by the above-mentioned voltage commutation means 
becomes small graduallyWhen the above-mentioned direct current voltage becomes 
smaller than the 2nd thresholdthe above-mentioned memory measure is made into a 
reset stateand when the above-mentioned direct current voltage becomes smaller 
than the 3rd threshold smaller than the 2nd threshold of the aboveit is characterized 
by carrying out the reset state of the above-mentioned CPU. 
[001 6]A place by which it is characterized [ of others of this invention ] is 
characterized by the 2nd threshold of the above being smaller than the 1 st threshold 
of the above. 

[0017]As for a place by which it is characterized [ of others of this invention ]this 
invention is characterized by that RFID of a non-cell method which builds in a 
semiconductor integrated circuit device made as [ make / from a received electric 
wave / internal electrical power source voltage ] comprises the following while 
transmitting and receiving data between the exteriors using an electric wave. 
A voltage generating means which generates a volts alternating current by 
electromagnetic induction from an electric wave transmitted from the exterior of the 
above-mentioned RFID. 

A voltage commutation means to rectify a volts alternating current generated by the 
above-mentioned voltage generating means to direct current voltage. 
A power storage means which stores electricity direct current power obtained by the 
above-mentioned voltage commutation means. 

A control means controlled to use direct current power accumulated in the above- 
mentioned power storage means as internal electrical power source electric power 



when direct current voltage obtained by the above-mentioned voltage commutation 
means becomes smaller than a predetermined level. 

[0018]It is controlled so that a size of direct current voltage used as internal 
electrical power source voltage does not become large more than neededeven if a 
voltage level of an AC signal which was generated by electromagnetic induction and 
supplied from an electric wave transmitted from the exterior of a semiconductor 
integrated circuit device becomes very largesince this invention comprises the 
above-mentioned arts means. For examplewhen a semiconductor integrated circuit 
device of this invention is applied to RFID of a non-cell method. It is controlled so 
that a size of direct current voltage used as internal electrical power source voltage 
does not become large more than neededeven if a communication range of RFID and 
a communications-partner device becomes short and a volts alternating current 
generated by electromagnetic induction becomes very large. 

[0019]According to other features of this inventiona voltage level of an AC signal 
which was generated by electromagnetic induction and supplied from an electric wave 
transmitted from the exterior of a semiconductor integrated circuit device becomes 
smallWhen internal electrical power source voltage generated becomes small even on 
a level with a possibility that it may become impossible for CPU and the memory 
measure to operate normallyit is lost that CPU and the memory measure continue 
operating. For examplewhen a semiconductor integrated circuit device of this 
invention is applied to RFID of a non-cell method. When a communication range of 
RFID and a communications-partner device becomes long and a size of direct current 
voltage generated by a voltage commutation means becomes small even on a level 
with a possibility that it may become impossible for CPU and the memory measure to 
operate normallyit is lost that CPU and the memory measure continue operating. 
[0020]When CPU and a memory measure are made reset by resetting means 
according to the feature of others of this inventionA memory measure is reset 
firstwriting of data is forbiddenCPU comes to be reset after that and inconvenience 
by which data mistaken by malfunction at the time of reset will be written in a 
memory measure is prevented. 

[0021]Since the 2nd threshold by which a memory measure is made a reset state is 
smaller than the 1st threshold of which a reset state of CPU and a memory measure 
is canceled according to the feature of others of this inventionlf not smaller than the 
2nd threshold even if internal electrical power source voltage generated by a voltage 
commutation means is smaller than the 1 st thresholda memory measure becomes as 
[ reset ]A memory measure becomes as [ reset / when internal electrical power 
source voltage is less than the 1st threshold by change of a voltage level which is not 
meant / memory measure / simply ]. 

[0022]While according to the feature of others of this invention sufficient internal 
electrical power source voltage for RFID of this invention to carry out normal 



operation is obtained and accumulation of electricity is performedwhen a size of 
internal electrical power source voltage becomes small even on a level with a 
possibility of stopping being able to carry out normal operation of the built-in 
ICinternal electrical power source electric power which electric power which it stored 
electricity [ above-mentioned ] comes to be used as internal electrical power source 
electric powerand makes normal operation possible is longer — time reservation 
comes to be carried out. 
[0023] 

[Embodiment of the Invention]Hereafterone embodiment of this invention is described 
based on a drawing. Drawing 1 is a block diagram showing the composition of the 
power/RF section which expresses best the feature of RFID of the non-cell method 
by this embodimentand drawing 2 is a block diagram showing the composition of RFID 
using the power/RF section shown in drawing 1 of a non-cell method. 
[0024]Firstthe entire configuration of RFID of a non-cell method and operation by this 
embodiment are explained using drawing 2 . In drawing 2 21 ROM and 23 are EEPROMs 
CPU and 22 and the execution program and various data of CPU21 are memorized by 
ROM22 and EEPROM23. 

[0025]The storage capacities of above-mentioned ROM22 are 1024 words x 12 bitsfor 
exampleand the storage capacities of above-mentioned EEPROM23 are 2048 words x 
12 bitsfor example. These ROM22 and EEPROM23 are located in the same memory 
space. Rewriting of the execution program of above-mentioned CPU21 or various 
data is [ in / before long / the memory space of EEPROM23 ] possible. 
[0026]That isalthough CPU21 executes various commands according to the memory 
content of ROM22 or EEPROM23it can rewrite the command itself freely using 
EEPROM23. That isit is possible to rewrite the execution program of CPU21 freely 
from the outside of RFID. 

[0027]Thusin this embodimentCPU21 is used instead of using the logical circuit in 
RFID of the conventional non-cell method. It not only can construct the protocol of 
an instruction execution now freelybut by building in CPU21 simultaneous recognition 
of the electric wave transmitted and received by many RFID(s) comes made. 
[0028]By CPU21two or more operations can be simultaneously performed to the 
ability not to perform the next operation until one operation finishes it as a logical 
circuit. For examplethe data memorized by ROM22 can be read and processed during 
the writing of the data of EEPROM23. For this reasonprocessing time as the whole 
can also be shortened now. 

[0029]An exchange of the data between the above-mentioned CPU21the above- 
mentioned ROM22and the above-mentioned CPU21 and the above-mentioned 
EEPROM23 is performed via the address bus 25 and the data bus 26respectively. 
Both the bus width of the above-mentioned address bus 25 and the data bus 26 is 12 
bits. 1 word of ALU (arithmetic and logic unit) which it has in CPU21 and which is not 
illustratedor a register is also 12 bits. 



[0030]Thusit becomes possible by 1 word of bus width and ALUor a register being 12 
bits to describe the operation code and operand which constitute one command of 
CPU21 by 1 word. It becomes possible [ an IMITIE tor dress ] to describe by 1 word. 
[0031 ]24 is power/RF section. This power / RF section 24 combine the RF section 
which transmits and receives various data between the devices by the side of the 
host who does not illustrateand the power part which makes internal electrical power 
source electric power using the electric wave sent from the above-mentioned host 
side using the electric wave (for exampleelectric wave of high frequencysuch as a 
radio frequency band). 

[0032]That isdata is transmitted [ SI and S2 are the terminals for transmission and 
reception of an electric waveand / via these two terminals SI for electric wave 
transmission and receptionand S2 ] among some terminals with which above- 
mentioned power / RF section 24 are equippedand received by an electric wave by 
RFID of this embodimentand the host side who does not illustrate. 
[0033]The resonant circuit which comprises the coil 30 for alignment and the 
capacitor 31 is connected to the above-mentioned terminal SI for electric wave 
transmission and receptionand S2, And according to change of the magnetic field 
generated by the electric wave transmitted to this resonant circuit by the external 
hosta volts alternating current is derived to the coil 30 for alignment. Power / RF 
section 24 inputs the volts alternating current which did in this way and was derived 
via the above-mentioned terminal SI for electric wave transmission and receptionand 
S2and he is trying to obtain internal electrical power source electric power by 
rectifying it to direct current voltage. 

[0034]The direct current voltage generated by above-mentioned power / RF section 
24 is outputted via the internal voltage terminal CVdd and internal ground terminal 
CGND. The smoothing capacitor 32 is connected to the above-mentioned internal 
voltage terminal CVdd and internal ground terminal CGNDand stabilization of the 
direct current voltage outputted is attained. 

[0035]Above-mentioned power / RF section 24 are connected to CPU21the timer 
28and serial I/O Port 29 via I/O bus 27. According to this embodimentit becomes 
possible by building in the timer 31 in this way to realize the reset action by software. 
This timer 28 comprises 24 bit timersfor example. 

[0036]It is possible for three input/output terminal I/Ool/Oiand l/O^ to be connected 
to above-mentioned serial I/O Port 29and to connect external load via these 
input/output terminal I/Ool/O^and I/Og. As external loadLED (not shown) can be 
usedfor example. 

[0037]Thuswhen LED is connectedwhen RFID and the host of this embodiment 
approach and it enters within limits which can communicateLED can light upand a 
user can understand at a glance whether it can communicate or not. Above- 
mentioned power / RF section 24 also make the power supply for driving LED which 
is this external load. 



[0038]1 chip making of CPU21ROM22 and EEPROM23 which were mentioned 
abovethe power/RF section 24the address bus 25the data bus 26I/0 bus 27the timer 
28and serial I/O Port 29 is carried outand the semiconductor integrated circuit device 
of this embodiment is constituted. 

[0039]Nextthe detailed composition and operation of power / RF section 24 above- 
mentioned using drawing 1 are explained. As shown in drawing It he power / RF 
section 24 of this embodiment are provided with the following. 
Voltage commutation circuit 1. 
Voltage regulator 2. 
Reset circuit 3. 

The FSK (frequency shift modulation) circuit 4the PSK (phase deviation abnormal 
conditions) circuit Sand the clock circuit 6. 

[0040]The power part of this embodiment mentioned above is constituted by the 
voltage commutation circuit Ithe voltage regulator 2and the reset circuit 3 among 
these composition. The RF section of this embodiment mentioned above is 
constituted by the FSK circuit 4the PSK circuit 5and the clock circuit 6. 
[0041]Firsta power part is explained. While the two terminals S1 for electric wave 
transmission and reception and S2 are connected to the input sideas for the above- 
mentioned voltage commutation circuit Ithe internal voltage terminal CVdd and 
internal ground terminal CGND are connected to the output side. 

[0042]By rectifying the volts alternating current of the single phase inputted from the 
two terminals S1 for electric wave transmission and receptionand 82 to direct current 
voltagethis voltage commutation circuit 1 is controlled so that output voltage 
becomes almost fixed. It is preferred to use for this voltage commutation circuit 1 the 
full wave rectifier circuit which changes the both-directions ingredient (all for 1 cycle) 
of exchange into direct current voltage. 

[0043] Drawing 3 is a figure showing the concrete example of composition of this 
voltage commutation circuit 1. As shown in drawing 3 between two terminal SI for 
electric wave transmission and receptionand S2the four rectifiers D1-D4 are 
connected to a bridge typeand the voltage commutation circuit 1 of this embodiment 
is constituted. The direct current voltage generated by this voltage commutation 
circuit 1 is outputted via the internal voltage terminal CVdd and internal ground 
terminal CGND. 

[0044]The voltage regulator 2 is connected in parallel with the output side of the 
above-mentioned voltage commutation circuit 1. That isone input terminal of the 
above-mentioned voltage regulator 2 is connected to the above-mentioned internal 
voltage terminal CVddand the input terminal of another side is connected to the 
above-mentioned internal ground terminal CGND. Therebythe direct current voltage 
generated in the above-mentioned voltage commutation circuit 1 is supplied to this 
voltage regulator 2. 



[0045]This voltage regulator 2 is controlled to hold down the direct current voltage 
generated in the above-mentioned voltage commutation circuit 1 to below a constant 
level. Namelyby applying limit operationwhen the direct current voltage supplied from 
the above-mentioned voltage commutation circuit 1 judges whether a predetermined 
threshold (for exampleSV) is exceeded and exceeds the thresholdit controls so that 
the size of the internal electrical power source voltage generated using the electric 
wave from the outside does not become larger than the above-mentioned 
predetermined threshold. 

[0046]Even if the communication range of RFID of this embodiment and the host who 
does not illustrate becomes short and the volts alternating current derived to the coil 
30 for alignment of drawing 2 becomes very large by forming such a voltage regulator 
2The size of the direct current voltage used as internal electrical power source 
voltage can be prevented from becoming large more than needed. By thiswhen RFID 
and a host approachit can prevent supplying excessive electric power to built-in 
ICand the burden placed on IC can be lessened. 

[0047]The reset circuit 3 is connected in parallel with the output side of the voltage 
commutation circuit 1 like the above-mentioned voltage regulator 2. That isone input 
terminal of the reset circuit 3 is connected to the above-mentioned internal voltage 
terminal CVddand the input terminal of another side is connected to the above- 
mentioned internal ground terminal CGND. Therebythe direct current voltage (it is 
that voltage when limit operation is applied by the voltage regulator 2) generated in 
the above-mentioned voltage commutation circuit 1 is supplied to this reset circuit 3. 
[0048]This reset circuit 3 is controlled to reset operation of CPU21 and 
EEPROM23when the level of the direct current voltage supplied from the voltage 
commutation circuit 1 is smaller than a predetermined threshold. Such control is 
performed by controlling the level ("H" level or "L" level) of two reset-signal RST, 
and RSTg. The above-mentioned predetermined threshold used for this reset circuit 3 
is set as sufficient voltage level for CPU21 and EEPROM23 to operate normally. 
[0049]When the communication range of RFID of this embodiment and the host who 
does not illustrate becomes long and the size of the direct current voltage generated 
in the voltage commutation circuit 1 becomes very small by forming such a reset 
circuit 3It can prevent causing malfunctionwhen CPU21 and EEPROM23 continue 
operating. 

[0050] By the waywhen reset is applied by the reset circuit 3as for a certain 
thingRFID is considered in the middle of a host and communication. In this caseif all 
the built-in ICs are reset simultaneouslyit is possible that the contents of EEPROM23 
will be rewritten by the malfunction at the time of reset. 

[0051 ]As everyone knowsEEPROM23 is a nonvolatile memoryand even if the power is 
turned offthe memory content is not lost. Thereforeif the contents of EEPROM23 are 
rewritten by malfunctionthe mistaken contents will be left behind as it isand are 
remarkably inconvenient. 



[0052]Soin this embodimentthe above-mentioned inconvenience is prevented by 
operating the reset circuit 3 as follows. That isthe reset action of CPU21 and 
EEPROM23 is controlled by this embodiment using three kinds of reset voltage 

VrstiVrst2and V^g^j to be shown in drawing 4 . 

[0053]In the graph shown in drawing 4 a vertical axis shows a voltage level and the 
horizontal axis shows time. This graph expresses signs that the power supply voltage 
generated inside becomes smallwhen the communication range of RFID of this 
embodiment and the host who does not illustrate becomes short graduallythe power 
supply voltage generated inside becomes large and a communication range becomes 
long gradually after that. 

[0054]In this drawing 4 the internal electrical power source voltage VDD (voltage 
which appears in the internal voltage terminal CVdd of drawing 1 ) in the process in 
which it becomes large gradually. A period until the voltage level reaches 1st reset 
voltage V,,^iBoth the 1st2nd reset-signal RST^and RST2 are "H" levels (the same 
voltage as the internal electrical power source voltage VDD)and both CPU21 and 
EEPROM23 are in a reset state. 

[0055]And if the voltage level of the internal electrical power source voltage VDD 
reaches 1st reset voltage V.^tiBoth the 1st2nd reset-signal RST^and RST2 serve as 
the "L" level (the same voltage as internal ground voltage VGND)andas for both 
CPU21 and EEPROM23a reset state is canceled. This 1st reset voltage W,^^^ is 
2.7Vfor example. 

[0056]Subsequentlyby control of the voltage regulator 2if the level of the internal 
electrical power source voltage VDD goes up further and amounts to 3Vit will be 
stopped so that voltage may not go up any more. Thenif the internal electrical power 
source voltage VDD becomes small gradually and a voltage level becomes small to 
2nd reset voltage \/,^^2^nd reset-signal RSTg will be first set to "H" leveland 
EEPROM23 will be reset. Therebythe writing of the data of EEPROM23 is forbidden. 
[0057]This 2nd reset voltage V.^^j 's set to a value slightly smaller than the value of 
reset voltage W^^^^ of the above Istfor example2.3V. Thusthe following merits are 
obtained by setting 2nd reset voltage y,^^2 a value smaller than the value of 1st 
reset voltage V^g^i- 

[0058]That isin drawing 4 when the communication range of RFID of this embodiment 
and the host who does not illustrate is near enough because of simplification of a 
figureit indicates that the level of the internal electrical power source voltage VDD 
generated inside is always kept at 3Vbut some voltage levels are changed actually. 
And the voltage level currently changed may be less than 2.7V which is 1st reset 
voltage V,3ti. 

[0059]In this caseif 2nd reset voltage V^^^j 's set to 2.7V of the same value as 1st 
reset voltage V^g^iWhen the voltage level currently changed is less than 2.7Vit will be 
reset although EEPROM23 does not have intention. Thenif 2nd reset voltage V^^^2 's 
set to 2.3V of a value smaller than 1st reset voltage V^^ithe voltage level currently 



changed can be prevented from resetting EEPROM23 simply like this embodiment. 
[0060]Subsequentlyif the internal electrical power source voltage VDD becomes still 
smaller and a voltage level becomes small to 3rd reset voltage V^^^gnext 1st reset- 
signal RSTi will be set to "H" leveland CPU21 will be reset. This 3rd reset voltage 

V^3^3 is setfor example as 2.0V. 

[0061]Thusin this embodimentthe relation of V,3ti>V,3t2>V,5t3 's maintainedwhen CPU21 
is resetEEPROM23 is already resetand the writing of data is forbidden. The 
inconvenience that data mistaken by malfunction of CPU21 at the time of reset will 
be written in EEPROM23 by this can be lost. 

[0062] Drawing 5 is a figure showing the concrete example of composition of the reset 
circuit 3 for realizing the above operations. Hereafterbased on this drawing 5 the 
composition and operation of the reset circuit 3 which were explained using drawing 4 
are explained. 

[0063]in drawing 5 — MPiiMPi2MPi3and MP^^ — the [the 1st - ] — P channel 
enhancement type transistor of four. MN^ and MN^j The 1st2nd N channel 
enhancement type transistorMD^ is N channel depression type transistorIViiIVi2and 
IViaand IV14 is the 1st - the 4th inverter circuit. 

[0064]As for P channel enhancement type transistor MP^ of the above Istthe gate 
terminal is connected to internal ground terminal CGNDand the source terminal is 
connected to the internal voltage terminal CVdd. A drain terminal The drain terminal 
of 2nd P channel enhancement type transistor MPijIt is connected to the drain 
terminal of N channel depression type transistor MDn and a gate terminaland each 
gate terminal of the 1st2nd N channel enhancement type transistor MN^^and MN^g. 
Hereaftervoltage concerning this node is made into 1st voltage V^. 
[0065]The source terminal of P channel enhancement type transistor MP^g of the 
above 2nd is connected to the internal voltage terminal CVddand the gate terminal is 
connected to the input terminal of 1st inverter circuit IV^. The source terminal of the 
above-mentioned N channel depression type transistor MDn is connected to internal 
ground terminal CGND. 

[0066]As for 3rd P channel enhancement type transistor MP^gthe gate terminal is 
connected to internal ground terminal CGNDand the source terminal is connected to 
the internal voltage terminal CVdd. The drain terminal is connected to the drain 
terminal of 1st N channel enhancement type transistor MN^^the gate terminal of 2nd 
P channel enhancement type transistor MP^23nd the input terminal of 1st inverter 
circuit IVi^. Hereaftervoltage concerning this node is made into 2nd voltage Vg. 
[0067]The source terminal which are the remaining terminals of N channel 
enhancement type transistor MN^i of the above 1st is connected to internal ground 
terminal CGND. The output terminal of inverter circuit IV^^ of the above 1st is 
connected to the input terminal of 2nd inverter circuit IV^gand 1st reset-signal RST^ 
is outputted from the output terminal of this 2nd inverter circuit IV^g. 
[0068]As for 4th P channel enhancement type transistor MPi4the gate terminal is 



connected to internal ground terminal CGNDand the source terminal is connected to 
the internal voltage terminal CVdd. The drain terminal is connected to the drain 
terminal of 2nd N channel enhancement type transistor MN^gand the input terminal of 
3rd inverter circuit IV, 3. Hereaftervoltage concerning this node is made into 3rd 
voltage V3. 

[0069]The source terminal which are the remaining terminals of N channel 
enhancement type transistor MN^g of the above 2nd is connected to internal ground 
terminal CGND. The output terminal of inverter circuit IV13 of the above 3rd is 
connected to the input terminal of 4th inverter circuit IVi4and 2nd reset-signal RSTg 
is outputted from the output terminal of this 4th inverter circuit W^^. 
[0070]in such composition — the [ the above 1st - ] — the threshold voltage of P 
channel enhancement type transistor MP,, of fourMP,2MPi3and MP^^. And the 
threshold voltage of N channel depression type transistor MD^ is set as - 
O.eVrespectively. The threshold voltage of the 1st2nd N channel enhancement type 
transistor MN^and MN12 's set as +0.6Vrespectively, 

[0071]The internal electrical power source voltage VDD generated in the voltage 
commutation circuit 1 is supplied to the above-mentioned internal voltage terminal 
CVddand internal ground voltage VGND is supplied to the above-mentioned internal 
ground terminal CGND. If 1st reset-signal RST^ is set to "H" levelCPU21 will be 
resetand EEPROM23 will be reset if 2nd reset-signal RSTg is set to "H" level. 
[0072]Hereafteroperation is explained. Firstas shown in drawing 4 operation in case 
the internal electrical power source voltage VDD rises gradually from internal ground 
voltage VGND is explained. 

[0073] Firstif the internal electrical power source voltage VDD becomes higher than 
the threshold voltage of 1st P channel enhancement type transistor MP^P channel 
enhancement type transistor MP^ of the above 1st will be in an ON state. Heresince 
the threshold voltage of 1st P channel enhancement type transistor MP^ is -0.6V1st 
P channel enhancement type transistor MP^i is always an ON state irrespective of 
the value of the internal electrical power source voltage VDD. 

[0074]The 3rd4th P channel enhancement type transistor MPi3Since the threshold 
voltage of MP14 is also -0.6Vit will always be in an ON state irrespective of the value 
of the internal electrical power source voltage VDD like [ ,4 / each of these transistor 
MP13 and / MP] 1st P channel enhancement type transistor MP^,. 
[0075]If 1st P channel enhancement type transistor MP^ will be in an ON state and 
the internal electrical power source voltage VDD becomes still higheralong with itist 
voltage V, will become higher than internal ground voltage VGND. 1st voltage V, is 
determined by the ratio of the on resistance value of 1st P channel enhancement 
type transistor MP^ and N channel depression type transistor MD,, at this time. 
[0076]And if voltage V, of the above 1st becomes higher than the threshold voltage 
(+0.6V) of the 1st2nd N channel enhancement type transistor MN^^and MNi2The above 
1st2nd N channel enhancement type transistor MN^and MN12 will be in an ON state. 



At this timethe 3rd4th P channel enhancement type transistor MP^gand MP^^ are 
already an ON state. 

[0077] For this reason2nd voltage Vg is determined by the ratio of the on resistance 
value of 3rd P channel enhancement type transistor MP^g and 1st N channel 
enhancement type transistor MN^. 3rd voltage V3 is determined by the ratio of the on 
resistance value of 4th P channel enhancement type transistor MP14 and 2nd N 
channel enhancement type transistor MN^g. 

[0078]That isbefore the above 1st2nd N channel enhancement type transistor 
MNi^and MN12 will be in an ON state2nd voltage V2 and 3rd voltage V3 are equal to 
both the internal electrical power source voltage VDD. On the other handlst voltage 
Vi becomes high with the rise of the internal electrical power source voltage 
VDDVoltage Vg of the above 2nd and 3rd voltage V3 begin to fall from the internal 
electrical power source voltage VDD as the 1st2nd N channel enhancement type 
transistor MN^^and MN12 are turned on. 

[0079]In this embodimentthe on resistance of 1st N channel enhancement type 
transistor MN^Each transistor MN^^ and MN^g are set up become smaller than the on 
resistance of 2nd N channel enhancement type transistor MN^g. even when 1st 
voltage is the same by doing in this waythe direction of 2nd voltage Vg becomes 
lower than the voltage of 3rd voltage V3. 

[0080]Thus2nd voltage and 3rd voltage V3 fall gradually from the internal electrical 
power source voltage VDDfirst — 2nd voltage — ( — the [ internal electrical power 
source voltage VDD+ ] — if it becomes below a level of threshold voltage) of P 
channel enhancement type transistor MP^2 of two2nd P channel enhancement type 
transistor MP12 will be in an ON state. Therebylst voltage becomes high quickly. 
[0081]When 2nd voltage is less than the logic inversion voltage by 1st inverter 
circuit IV, 1 in connection with thisThe voltage of 1st reset-signal RST^ that logic 
inversion of the 2nd voltage Vg is carried out by 1st inverter circuit IV^ and 2nd 
inverter circuit IVi2and is outputtedit changes from the internal electrical power 
source voltage VDD (namelyHlevel) to internal ground voltage VGND (namelyLlevel). 
[0082]According to 1st voltage V, becoming high quicklywhen P channel enhancement 
type transistor MP, 2 of the above 2nd will be in an ON state3rd voltage V3 also 
becomes small and it is less than the logic inversion voltage by 3rd inverter circuit 
IV, 3. Thenthe voltage of 2nd reset-signal RSTj that logic inversion of the 3rd voltage 
V3 is carried out by 3rd inverter circuit IV, 3 and 4th inverter circuit IV,4and is 
outputted also changes from the internal electrical power source voltage VDD to 
internal ground voltage VGND. 

[0083]As mentioned abovesince 2nd P channel enhancement type transistor MP, 2 
follows on being turned on and 1st voltage V, becomes high quicklyThe value of the 
internal electrical power source voltage VDD in case 1st reset-signal RST, changes 
from H" level to ""l" leveland the value of the internal electrical power source 
voltage VDD in case 2nd reset-signal RST2 changes from H" level to ""L" level 



become almost equal. The internal electrical power source voltage VDD at this time is 
equivalent to 1st reset voltage V^^ti (for example2.7V). 

[0084]Nextoperation in case the internal electrical power source voltage VDD 
descends to internal ground voltage VGND gradually from saturation voltage (+3V) is 
explained. 1st voltage begins to fall with descent of the internal electrical power 
source voltage VDD. 1st voltage V^ at this time The value of 1/{(on resistance of 
1/1 St P channel enhancement type transistor MP^) + (on resistance of 1/2nd P 
channel enhancement type transistor MPi2)lA ratio with the on resistance value of N 
channel depression type transistor MD,, is determined. 

[0085]2nd voltage V2 and 3rd voltage V3 begin to go up as voltage V^ of the above 1st 
falls. At this timesince the on resistance value of 1st N channel enhancement type 
transistor MN^i is smaller than the on resistance value of 2nd N channel enhancement 
type transistor MN^gSrd voltage V3 is higher than 2nd voltage V2. 

[0086]Therefore3rd voltage V3 becomes higher than the logic inversion voltage of 3rd 
inverter circuit IV13 first as the internal electrical power source voltage VDD falls. 
Therebythe voltage of 2nd reset-signal RSTg changes from internal ground voltage 
VGND C'L" level) to the internal electrical power source voltage VDD ("H" level). The 
internal electrical power source voltage VDD at this time is equivalent to 2nd reset 
voltage V,3t2 (for example2.3V). 

[0087]If the internal electrical power source voltage VDD furthermore falls2nd voltage 
V2 will become higher than the logic inversion voltage of 1st inverter circuit IV^^ 
nextThe voltage of 1st reset-signal RST, changes from internal ground voltage VGND 
CL" level) to the internal electrical power source voltage VDD ("H" level). The 
internal electrical power source voltage VDD at this time is equivalent to 3rd reset 
voltage V,st3 (for example2.0V). 

[0088]Thuswhen the internal electrical power source voltage VDD becomes small in 
this embodimentWhen the internal electrical power source voltage VDD becomes 
small to 2nd reset voltage V,st2 firstEEPROM23 is resetand also when the internal 
electrical power source voltage VDD becomes small to 3rd reset voltage V^^^^he is 
trying to reset CPU21. That isbefore resetting GPU21he certainly resets EEPROM23 
and is trying to forbid the writing of data. 

[0089] By doing in this waythe inconvenience that data mistaken by malfunction of 
CPU21 at the time of reset will be written in EEPROM23 can be lostand CPU21 and 
EEPROM23 can always operate normally. 

[0090]Nextthe RF section shown in drawing 1 is explained. The FSK circuit 4 and the 
PSK circuit 5 which constitute an RF section are connected to the two terminals SI 
for electric wave transmission and reception above-mentionedrespectively and S2. 
Herethe above-mentioned FSK circuit 4 is used for data receivingand the above- 
mentioned PSK circuit 5 is used for data transmission. 

[0091]That isthe FSK circuit 4 transmits information by the shift of frequency. For 
examplewhen the terminal SI for electric wave transmission and reception and the 



data value received by S2 are "T'a 125-kHz sine wave is sent out to a transmission 
lineand when the received data value is "0"a 1 17.65-kHz sine wave is sent out to a 
transmission line. 

[0092]The PSK circuit 5 transmits information by the shift of a phase. For example4 
phase phase modulation whose carrier frequency is 62.5 kHz can be used. In this 
casesince there are four kinds of kinds of signal with 0 degree90 degreesand 180- 
degree270 " with a phasetransmission of 2 bits per signal is performed. 
[0093]The clock circuit 6 generates the clock pulse used as the standard for 
detecting the signal of frequency which is different in the above-mentioned FSK 
circuit 4. For examplethe above-mentioned FSK circuit 4 detects a 125 kHz signal 
and a 1 17.65-kHz signal above-mentioned by carrying out dividing of the clock pulse 
supplied from the clock circuit 6 by a different division ratio according to a data value 
"r'and^O." 

[0094]Thusin this embodimenttransmission and reception of an electric wave are 
divided into an FSK system (reception) and an PSK method (transmission)and it is 
made to perform them. Unlike the conventional logical circuitCPU21 is built in in this 
embodiment. ThereforeCPU21 can be recognized for the electric wave for 
transmissionand the electric wave for receptionand data can be transmitted now and 
received simultaneously. 

[0095]When the communication range of RFID and a host separates and the internal 
electrical power source voltage VDD becomes smaller than a predetermined level in 
an above embodiments enables it to prevent CPU21 and EEPROM23 from 
malfunctioning by resetting CPU21 and EEPROM23. On the other handmalfunction 
can be prevented by building in a storage battery. 

[0096]That iswhile sufficient internal electrical power source voltage VDD for CPU21 
and EEPROM23 to operate normally is obtainedthe above-mentioned storage battery 
is stored electricity, and when a possibility that the communication range of RRD and 
a host may separate and CPU21 and EEPROM23 may malfunction is alike to some 
extent and the until internal electrical power source voltage VDD becomes smallthe 
electric power which stored electricity the above-mentioned storage battery is used 
for operating CPU21 and EEPROM23. 

[0097]If it does in this waya longer possibility that time reservation can be carried out 
and CPU21 and EEPROM23 may cause malfunction can be lessened more for 
sufficient electric power for CPU21 and EEPROM23 to carry out normal operation. 
Such a thing is realizable byfor exampleusing the smoothing capacitor 32 shown in 
drawing 2 as a storage battery. 

[0098]Howevereven if it can lengthen time in which normal operation is possible by 
using a storage batterywhen running out a storage batteryit is also considered that 
CPU21 and EEPROM23 cause malfunction. Howeversuch malfunction is avoidable by 
using together a storage battery and the reset action (it is operation similar to a reset 
action correctly) mentioned above. 



[0099]That isthe storage battery is stored electricity while sufficient internal 
electrical power source voltage VDD for CPU21 and EEPROM23 to operate nornnally 
is obtained. And the communication range of RFID and a host separatesand when the 
internal electrical power source voltage VDD becomes smaller than a predetermined 
value (sufficient value for CPU21 and EEPROM23 to carry out normal 
operation)CPU21 and EEPROM23 issue the end instruction of the processing 
performed now. 

[0100]If this end instruction is issuedCPU21 and EEPROM23 will operateas the 
processing which requires a current line terminated in CPU21 and EEPROM23 using 
the electric power which stored electricity the above-mentioned storage battery. If it 
does in this wayit decreases that a power supply is shut off in the middle of 
processing of CPU21 and EEPROM23and a possibility of causing malfunction can be 
lessened further. 
[0101] 

[Effect of the InventionJSince the voltage control means controlled so that the size of 
the internal electrical power source voltage generated by a voltage commutation 
means does not become larger than a predetermined value was established as this 
invention was mentioned aboveEven if the voltage level of the AC signal which was 
generated by electromagnetic induction and supplied from the electric wave 
transmitted from the exterior of a semiconductor integrated circuit device becomes 
very largethe size of the direct current voltage used as internal electrical power 
source voltage can be prevented from becoming large more than needed. 
[0102]For examplewhile transmitting and receiving data between the exteriors using 
an electric wavethe semiconductor integrated circuit device of this inventionWhen it 
applies to RFID of the non-cell method which can make internal electrical power 
source electric power by electromagnetic induction from the received electric 
waveEven if the communication range of RFID and a communications-partner device 
becomes short and the volts alternating current generated by electromagnetic 
induction becomes very largeThe size of the direct current voltage used as internal 
electrical power source voltage can be prevented from becoming large more than 
neededit can prevent supplying excessive electric power to RFIDand the burden 
placed on RFID can be lessened. 

[0103]Since according to other features of this invention the resetting means which 
makes CPU and a memory measure a reset state was established when the voltage of 
the internal electrical power source electric power generated by a voltage 
commutation means was below a predetermined levelThe voltage level of the AC 
signal which was generated by electromagnetic induction and supplied from the 
electric wave transmitted from the exterior of a semiconductor integrated circuit 
device becomes smallWhen the voltage of the internal electrical power source electric 
power generated becomes small even on the level with which a possibility that it may 
become impossible to operate normally has CPU and a memory measureit can lose 



that CPU and the memory measure continue operating. 

[0104]For examplewhen the semiconductor integrated circuit device of this invention 
is applied to RFID of a non-cell method. When the communication range of RFID and 
a communications-partner device becomes long and the power supply voltage of bulk 
generation becomes small even at a level with a possibility that it may become 
impossible for CPU and the memory measure to operate normallylt can lose that CPU 
and the memory measure continue operatingand inconvenience from which CPU and 
EEPROM start malfunction can be lessened. 

[0105]When the voltage of the direct current power obtained by a voltage 
commutation means becomes small gradually according to the feature of others of 
this inventionSince it was made to carry out the reset state of the CPU when a 
memory measure was made into a reset state when the above-mentioned direct 
current voltage becomes smaller than the 2nd thresholdand the above-mentioned 
direct current voltage became smaller than the 3rd threshold smaller than the 2nd 
threshold of the aboveAfter resetting a memory measure first and forbidding the 
writing of dataCPU can be resetand data mistaken by malfunction of CPU at the time 
of reset can lose the inconvenience written in a memory measure. 
[0106]When the direct current voltage obtained by a voltage commutation means 
becomes large gradually according to the feature of others of this inventionSince the 
2nd threshold of the above was made smaller than the 1st threshold used as the 
reference voltage of which the reset state of CPU and a memory measure is 
canceledlf not smaller than the 2nd threshold even if the voltage of the internal 
electrical power source generated by a voltage commutation means is smaller than 
the 1st thresholdit can avoid resetting a memory measureWhen the voltage of an 
internal electrical power source is less than the 1st threshold by change of the 
voltage level which is not meantit can avoid resetting a memory measure simplyand 
therebystabilization of operation can be attained. 

[0107]The power storage means which stores electricity the direct current power 
generated from an derivation volts alternating current by a voltage commutation 
means according to the feature of others of this inventionSince the control means 
controlled to use the electric power accumulated in the above-mentioned power 
storage means as an internal electrical power source was established when the direct 
current voltage obtained by the above-mentioned voltage commutation means 
became smaller than a predetermined levelA longer possibility that time reservation 
can be carried out and RFID may cause malfunction by a power failure can be 
lessened for the power supply voltage of the bulk generation in which normal 
operation is possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is one embodiment of this invention and is a block diagram showing the 
composition of the power/RF section which expresses best the feature of RFID of 
the non-cell method by this invention. 

[Drawing 2] It is a block diagram showing the overall composition of RFID of the non- 
cell method by this embodiment using the power/RF section shown in drawing 1 . 
[Drawing 3] It is a figure showing the concrete example of composition of the voltage 
commutation circuit shown in drawing 1 . 

[Drawing 4] It is a figure for explaining operation of the reset circuit shown in drawing 
1. 

[Drawing 5] It is a figure showing the concrete example of composition of the reset 
circuit shown in drawing 1 . 
[Description of Notations] 

1 Voltage commutation circuit 

2 Voltage regulator 

3 Reset circuit 

4 FSK circuit 

5 PSK circuit 

6 Clock circuit 

21 CPU 

22 ROM 

23 EEPROM 

24 Power/RF section 

28 Timer 

29 Serial I/O Port 

30 The coil for alignment 

31 Capacitor 

32 Smoothing capacitor 

SI and S2 Terminal for electric wave transmission and reception 

CVdd Internal voltage terminal 

CGND Internal ground terminal 

VDD Internal electrical power source voltage 

VGND Internal ground voltage 

RST^a RST2 reset signal 

V,stiV,st2V,st3 reset voltage 
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uency Indentif ication ) ^^l.Ht=r—^^-V'JTt'^^ 

[0 0 0 4] tC^T\ ±IBRF I D€-l!)ff*-»*«fti6 

So ^Otclsb. '<!tmt. I CIE»)ffl(7)1i>tt«-F»3«LrcR 
F I D««^<S!S*tlTt^fco — jfi^T«'+>X hffliJ 

f c:<!:*^T*S<i:5lcL/c^m>te:J^jt<7)RF I DtaSS 

[0 0 0 5] r^*3-5s iI©cfc^%^««>te5?iC©RF I 

DTI*. htJ*^e>5Me.nT < Sm>fi?)!)^e?EH3^a»lc 

iiiccfey. I ciEi)!)icjg«^m:ti«[*3Si5T'^< yai-rc: 

<h tf^T* S cfe 3 It & irnTL^fcc 
[0 0 0 6] tifjR, ^(D^r>ts:mW/&J5iS.<DR¥ I D 
liv a>tfa)x-^^ieifrS/c46<DEEPROMi:. ± 

§BE E PRomztimi£*vz^^^9-^\z'^-z>Twmr 

SPv'-y^lElKi. ^j^^^^T^^X hfiJ.tx-^©-^' 
ylXU^■^T3fci6<DR Fgi5<!:. h»^e.jM6nT< 

[0 0 0 7] 

[i8B^*'^«-;?iL<j:3<h-rsissi] ±fBae3RcD*«7te:^xC 

©RF I DTH*. aaa[^S|icd;;5|3!E:^<0:*:$*(i. * 

[0 0 0 8] afiffi»t*^jlitis<!:. i ctc«i!i&7*- 

[0 0 0 9] *5g0^li. c:cD<i:3'5:P=aiS^S¥-;^it-Sfci6 



[0 0 10] 

[0 0 1 1] *#eB^<Dfte<7)!|tS)[i:rS<!:C5t*. x—? 

^^&m.r^rcist>(Dtim^mt. ±sBgB«#s:©iBiiF«gs 

tc?^oT»iff-r* C P U <h. il-gPJ: y jMffi *n«tS;fi6^ 

eic J: U 6 ns il3S1SlI*':m^ U'^; Ui-XT W <!: * iCx 
±fEC P U fc J;t>±iBIB1S#IS^ U -tr -y h tttttt-T S U 
•fe'y h-#l8^«ijlfj:C:i:^!|^Sl<!:LTt''«„ 
[0 0 1 2] *5?0^COJ11E*:7diCOR F I Dii. 

F I DT35oTv ±iB RF I DOTi't-gPd: yjH^I^tlSa 
cfc 5 icl6ij»-r *<J«iP#©<!: 5 3 <»: 

[0 0 13] :^^Bmm(DW^tr^tii^ii. 9-^ 

^f3«-r5/ci6<Ds31t¥iai. ±fBs3«#fB<D§31trtS 

icfi^oTififFfSCPUi:. ±fBC P UlcJ:S$iJiailcitf 
o T^^gp <!: cDr^THjfilc <t S (DJIISffl^^T 3 <!: t 
tic. §fIL/c1S;fi6^6l^gpiS;Sma«--:J< f ili-r/\°9 
-/)MSfi#l9:<!:«-fli?lfc¥*f*«ai2]KSil*rt«-r 
5^IE>fi:^it<^R F I DTJfe^T. ±iBRF I DC0^^^.^5 

S353S«E^«>Jft11)ElcSI3S-r««ES3S#IS<!:. ±iB 
<D,t$lc. ±fBCPUfcJ:t>±i3i31t#lfi^U-fe y h« 

So 

[0 0 14] *5lB^a)^o)flfi(7)iit?a<!:f s<tc:st*. X 

— $f«I31fr-5fc460Df31I#S!i:> ±lBIB«#ia:0)l31t 

F^StcfifoTiJlfF-rSCPUi. ±iBCPUlCcfeSSiJ?» 
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m-r^mm.}^:^i(,<DRF i dt-^-^Ts ±iBRF i d<d 

^)\/&LT<Dt^lz. ±fBCPU«5J:0=±§BIB1t^S:*'J 

[0 0 1 5] *#gB^(D^(75fa<D^tSlt<»:-r^<*:C^t*. ± 

©L*lMi<fcy 33: -p/c<i:*lc±IBC P U 

fc<i:t^±IBIB«#lft©y-fe-y httj8*»^-r«<ti:t. 

'J^^ < % Tl^ < ti^ic. ±l3il>?S1ilI*''S 2 05 L?-t^ 
J: y t 'J < ^ fc i * lc±i3IBti#IS^ -tr y h « 
!8tc ±fBil3S?EII«5±I3m 2 <D L*l>fii J: U t/jN* 
3 (7) lMi<i: y t'J^* < Jfeofc t * lc±fBC P U 

[0 0 16] *58B^cD?-cDfte(D!|tafr«i:s:5W. ± 
IBH 2 © l^'liti. ±§Bm 1 ©L^l^iiJ: U t'Jv* 

[0 0 17] :^mfimta:)i&a:)Wmtt^tz^li. m 

DT-fe^T, ±fBRF I D<Di1-gl5<fct)2Sfi*n«m2Z*^ 
lcS3iE-r ^«IIM3S#ISi:. ±i3SIIll>?S#lfi:lt<i: 
■p /;:<!: ^ lc±iBSlg#lfilcSi«*nT0^;5il>iiS«:>3^f»g 

gpmjfs«^ <!: LT5pjffl-r s cfc o itmm-r^mw^&t^ 

[0 0 18] *«0^»±iBSil5*lfiJ:y^^<^iT\ 

mm <^:*:* *'':K;''Si-:t±li::^* < 35: e 35:1^ J: 3 icM^a? 
iC<DRF I DlCfSfflLfcli^lCl*. RF I D tmim^^ 



[0 0 19] S/c. *f?0^(7)fte«D!tfaiCj;tlt*. ¥^11* 

< S U . n^l*ia5S;Ji1gff6^C P U J:t>l3tS# 

* < ^ o fcli'&lc. CPU fc<fct>fB1«#lfi3b''i!)f^ Lmi'f 

RF I Di:jifl*a#i^«i:cOilfIiEgJ{|*i'::^<35:oT. IE 

U J;0'l31S#®*'^iE^lCi()fFT-* ^ < ^^Sn<DS^ 
U'^yHc^T/jN* <^-pfcJS^lc. C P UfcJ;0-s31t# 
K*''l!)fP LJlSStt ^ i: 3 1 6'^'5: < JS-So 

[0 0 2 0] Sfc. *«0^ro^-(7)ft!j(Dl#?»lC<fetltf. 'J 
-t h * y C P U J:t>~l31t#IS*^ U -tr -y h ic* 
ni.l«ic> $r««3lcl3'tt#ia6^iJHz-;' h^+lTx— ? 
<D«*3i*)b''^g±* tlx ^W^TC P U 6^ U -fe h #tl 

/cT^-^ A'ifBlt^lSlC^Sji^nT L$ 3^SP^*^R6± 

[002 1] $rc. *5IBfl<^^-a)ftero!|^ai::<*:ntf. C 

P UfccfctflBlt^iecTJ'J-t-y ht^ftlft-ilK^^ti^mi <^ 
L*lMicfc*Jt. f31t#S*':'J-tr-y httJ!Slc;*-n5m2 

#ti^f^a5ajB1Eff*'!mi <DL^lMi<J:U/jN;*-<Ttm 
2 (D IMS J: V 'ht[ < ^tt+i«fBtt#lft(i 'J -t -y h # 

TrtajmjISimE)!)*^ 1 OU^tMi^TSofclS^lCsBtl 

[0 0 2 2] ^/c. 3|s:5g0^tD^Ofte(D!|§gtlcJ;+i«; * 
URSORF I D««iE«il!jf^-r«<OlC+5^35:|*gg|5«!Bi«E 

* 5 U'^^HC $ TvJx* < ^ -p /c i: (C. ±fB««? tlfc 

^ J; -pic ^ •So 

[0 0 2 3] 

:&^(DRF I DCDl#ea*«t,J:<«-r/\°'7-/RFa5(^) 
-/RFgU^fiJffiL/cMliJteJ^jCtDRF I DCOmm^^^ 
[0 0 2 4] S-Ts ll2*fflt^T*IISfiJK^E^^:J:5»1I 

5ft:^5i:<7)RF I D^o^^*»!fi^i5c):u•l^lm^:•:>^,^Tl^^B^■r 

l212^Cfcl^Tx 2niCPU. 2 2(iROM. 2 3 
liE E PROMT^fetls ROM22^EEPROM23 
let*. C P U 2 1 ©SI^Typy^i*-¥>a'«7<Dx— S')b'<sB 
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[0025] ±fBROM22 CTDgBtf f"J^«' 1 0 
2 4'7-Kxl 2t y hTfcUx ±fBEEPROM2 3 
CDlBliSMli. mXit 2 0 4 8 7- K X 1 2 t -y h 
*o iltl6<DROM 2 2tJj:U''EE PROM 2 BJiv l?l 
— U^FJlCfilSLTL^^o ^-CD^-^x EEPRO 

M2 3©^^ 'J^pa^cfc^,^T^*^ ±i3cpu 2 1 cr>mn 

[00 26] riSit)-^. CPU2Ui. ROM22-¥'E 

E p R OM 2 3 ^7)fB1tl*lSlc^^^oTS'^a)^^^^ll^T■r 

«!b\ ^-W^^<^^(Dt«D€^EEPROM2 3€^ffioTg 
B&lcS*SS;lSz:i:6^priET»«o oSy. CPU2 1 

©iitT7^p'?"5Z:K^R F I D<o9[-^tf'=>^m{^mi^nix 

[0 0 2 7] C(DJ:^IC. *||fiSJ^!RT». fiejR<Dism 
>ft5&fe©RF I Dtcfcl^Tn->-y->lH]S^ffil^Tt^fd-t 
l^utc. CPU 2 ^ ^mi^zi^^o cpu2i*p<g«f 
^c:i:ic<feUs ^^'^SI^7wrp l>=i/u«-gat::«C-c:t 

•(f * +l5S>^a5IilB$BSi«t ^ cfc ^ IC^ 5„ 

[0 0 2 81 S/c. Pv'-y -^HSSTti 1 o<Ditl#3t)''iSi|^3 
*«T';45a)Bff^tTdC<»:6'«T'*^l^<^>lc«LT. CP 

u 2 1 Tii^mffiWji^^mmc'n'jctti^T'i^^. 

«\ E E P ROM2 B'VtDx— S'tO^^ji*^*!;:. RO 

M 2 2 iciBis^nTi^^x— S'«-Sc*^ai LTtearsji 

[0 0 2 9] ±iBC PU 2 1 <!:±iBROM2 2. i5j:tf 
±fBCPU2 1 i:±iBEEPROM2 3<t03P^<Ox-^ 
ro-¥>yixyt*x ^tl^+iZ KU'X/^X2 5i5j:t>"x— ? 
MX2 6€^^>LT^Ttet^^o ±iB7'KUX/^X2 5 33J; 
t?x— $f/«X2 6©/<7.i|Bl*. 2e'yhT'2feSo 
$fc. C P U 2 1 rtlcme)nTl^^lSl/T^L^t^A L u 

(SiBliSJiSa- h) 'f>ly-y7.^<D 1 7- Kt, 1 2 

[0 0 3 0] C«OJ:^lc. /x-XlSx fc-J:tj=ALU-^U-> 
X'S'roi ^-K^l 2 hi:-r^c:<!:lCcJ:t). CPU 
2 1 <Di -z>a:>^i5^mi^T^^^zi— Kfc<fct/■>^'^^> 
■7-KT'IBiS-r*c:<!:*i«pIliE<!:*«, *fc. -TS 
hT' KUXt) 1 -7- KTIBxEr^JItsb'^Rllgi: 

[003 1] 2 4l±/\°'7-/R FSPTS^o ^(Ofi'y- 

/RFSP2 4ii. mm mxirt. mmmmw^msiiicDis 

[0 0 3 2] f^fe-fe. ±IB/\°'7-/R Fa?2 4;cffi^ 
StlTl^«lK-:>*^ro4S?©3-6, SI, S2{tlS.m<D 

1. S 2^^1'LT*ll)SfiJKai©RF I D<>:l2I^L^t^<^^ 



X h ffliJ t T-miSl:: J: y Sf ^ iMSffT « J: a ^ o T 
[00 3 3] S /c. ±iBm;^J2SSffiffl4S^^S 1 , S 2 

ItJSliTIHISfflll-f^l'B Olc3^3it1iE3!j<§S»T*-*l5o /\° 
7-/R Fg|?2 4li. c:©<t3lcLTK2|*tlfc553S1l 
JE*±gBm5St2l§«ffl48S^^ SI, S 2 LT A:^ 
^•ti*iS3ft«ff icSSSSfT S d tic J: U i^SP«li«:?3«t# 

[0034] ±IB/ X"-?-/ R F g|5 2 4 T^^£Trn/c]l>?S 
lEffiti. F»gg|5miI4flfi^^C V d d fc<*:t>"P^a5'?"^ > 
CGND*^)-LTtil^Trn«o ±fBP«3gPmEEl»^-C V d 
d J3c};t>rta5^"^> K4s5?C G N DlCti. ipjtfba >x 

>+^-3 2 6':j«if^*nTJ3y. 

[0 0 3 5] ±IB/\°'7-/RFg|J2 4l*. I /0/SX2 
7 LT C P U 2 K -5' -< V- 2 8 fcct:t>-> 'J 7';b I 
/0/1C-h2 9lcJ$ig5*nTl^So *IIBgfl?«T-ti> d 
<OJ:-5lC'S''r^-3 1 ^F«9iR-r5z:<!:lcJ;y. V7h'> 

z:©^-l'^-2 8li. 2 4fc: -y h^-f^-TW 

[0 0 3 6] $/c. ±I3->'J7';H /0<K- h 2 9lC(i 

3-o<DKtiiti^^\ yoo , \/o^. \xo2 tf^mm 

[0 0 3 7] C(D^5lCLED^mmLtcm-^l,t. *ll 

■r«iri:«<i?*So c:©^gpft??fT^»«LED«|gib-r 

^fc46a3ajS^O< y ill-r©t±fB/\°'7-/R Fg|5 2 4 

[0 0 3 8] 2|s:g|fi{iH^|{|(D¥aff»««l£]%^il»> ±^ 
L/cCPU2K ROM22. EEPROM23> /X"^ 
-/RFSI52 4. 7'KUX/^7.2 5. x-- Ji/\7.2 6. 

l/0/<X2 7. ^i-f^-2 8*5j:ti=->'J7';H /O/K 
- h 2 93bM rikS-nT«fi£*n^„ 

[0 0 3 9] ;^t:(C. Ell ^fflL^T±iBLfcM°7-/R F 
gp 2 4 £Di¥iSfflJ5:«fi)6fc<J:U•l^)f^^C0l^Tli^B^■r 0 1 
iC^.r^olC. *l|J8Jg!g<7)/\''7-/'RFSP2 4«. Q 

St. FSK (Jlljfiafii^^P) ^^4t. PSK (ffl 
ffllBS^SP) lHl»5i:. ■?P>y'>IslS86t«'fii^Tt> 

[0 0 4 0] c:n6©4ifi)6CD3-6x lEff SS'/fiElK K W 
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P S K[H]SS5fc<J:l>-57P-y'J'lHlK6lcJ:y. ±35 

[0 04 1] $-r*wic. /\°'7-^?^c■:J^,^Tl^^B^■r5» 

Sttii^C V d d J5cfe0F«3gP'9"^ V KSbb^^C G N D6^S 

[0 0 4 2] iI©miiSI-;?il0IK1 lis l-DOil^m^Sim 
m^^S 1 , S 2 cfe y A:^*n«*ffl®553i{«ff€'il3S 

[0 0 4 3] El 3 lis CromESaftlHlffil 

«ESI3Sl2lKl »v 2oro«-»aiS««4S^S 1, S2 

4 -DCOmmm^D 1 ~D 4 >y >>MtcS^5!* 

[0 0 4 4] liffu:?-^!^— sj 2«s ±ts.is.E.mm@m 

JIU=ti'i U-^Si 2(D-75t7)A:'34fl5?l*±iBl*|g|J«II4SB^ 

c V d d icjtui^tis fte*a)A:^as?(i±fBi^gP'?'^>' 

2lc«,^g*+x:5„ 
[0 0 4 5] SlCDHEJEU'^i'iLU— ?2ti. ±i31EffSI3it 

3V) ^i^^56^£-p*^^¥iJKfTU ^<DL*tMi*®;^ 

[0 0 4 6] C<DJ:-5^«ffiU4^ii.U-^2«|gtt«C: 
ilCcfctIv *llfigffJSla)R F I D^:l2l5^^L3S:t^*X hi 
(^ilfflS§SIIA^S<^*>l. l32<D|W)i||fflzit';U3 0(c^» 

6%l^J:3lc-r5c:<!:*^T*i.o RF I D 

i't^X h i:3f)'ii4•rSt^/^:<!:*^cp*ga I Cicm±^lS.tim^ 

[0 0 4 7] S/c. g-b>y hlH]SS3li. ±IB«ffb=t^"i 
U— ? 2 .tl^^l::. IgffSaKlBlK}! ©ai:^fl!iJfta£5iJ»c« 

fia5^(±±l3F*9gpmff4flB?C V d d •te:^©A 



;':!is5?f*±fBF^gl?^^^ > KiffiTC G N D icSJ^Tt-tlTt^ 

[0 0 4 8] CKDU-tr-y hlE]1^3l*. SESIjJKIIJK 1 J: 

^U^i^lC. C P U 2 1 *5<}:y-'E E P ROM 2 3<Difi'f'^ 

*iJWi. 2-D©iJ-fe-y hfl^RSTi , RST2<7)b'^ 
/I/ ( "H" "L" ^*Jffli-r5c:<*: 

tcioT^Tdo $/is z:<^'J-fe-y K[HlSS3lcfflt^6n^ 
±IBP/rS(7) iMltix C P U 2 1 fccfctf E E P R O M 
2 3 *'<iE?»ltD!)f^-r5©l::i-»^:mJEb^;HCSf^Trn 

[0 0 4 9] il©J:3^'J-fe-y hlHliK3^tatt5C:<!:l:: 

IS.E.CDi^l^i^m^'MlC'}^^ <tji^tct1^lC. CPU 2 1 
33J:U-E E PROM2 36'ii()f^LJ^tti)iI<i:l::J;-:3Tl8 

[0 0 5 0] tZ^r\ UHr-y hElSSSlCctU Uir y h 
*':6Ht6tl/cB#iSiT R F I Dt'^t^X tmiE^'PT&^ 

'J-t-y hf -St. V-b-y hB^tci>tt^i^i))mcd;-pT E 
E P R O M 2 3 CDF>g§#i»5^«i^ienT -5 C <i: A^^r 

[0 0 5 1 ] E E P ROM2 3tt^a5l 

14®p<t'JT*y. lgig6':iaje+lTt^(DlB1trt^t*^ 
L/cftWTs EEPROM23<DI^S6'«^Sl 

[0 0 5 2] y-tr-y h[slSS3 

ii5lC. 3S!®ro'J-b-y hlttlEVrstl^ Vrst2. VrstB 
^^fUfflLTC P U 2 1 *5J:0-E E P R OM 2 3 <7)">H2 y 

[0 0 5 3] m4iz7Ti-r'y~^yiztsi^T. amit'm.E.i' 

*IISSffs!ll<DRF I D^ll/^^L*^,^*X^^:©Jl«£gSt 
*^^>t? ICS® < 35:;5 t led: oTpigSPT-^fiK* n^HE-agill 

[0 0 5 4] ca^04^^^5L^T^ WSUaaSffiEEVDD 
(H 1 (DrtSPSEEiffiT-C V d d lc31ti««ff) *^is^>!7 
< 55: -pTIK >SST\ -^-wmE 1 <D U -b 

•y hSiiVrstiiJ^iit-^^Toaip^ii. mu m2<DU 

•fe-yl-ffl^RSTi , RST2fi*tte "H" Lx^;l/ (F«g 
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[0 0 5 5] "tLTs P^^mMmS.yDD(DmJ£iy^)\y 

•J-t'y h«^R STi , RST2 iftmc "L" U^/U 
(F*3g|5<^^5>KmSVGND<h|FlL:Sli) tt^V. CP 
U2 1j5j;t>EEPROM2 3ttP5:&<tt)'J-t'> 

[00 5 6] :^5:l^T\ (*lgBm;JSmEE V D D (7) [y^iUH^m 

;3r<%^<t:. $-rS«]tcm2(7)U'tZ'y hfi^RST2?b^ 
"H" U^;HC35:U. E E P ROM 2 SA^U-fe'V hS-n 
iintCJ;t;> E E P ROM2 3^<7)x-^<7)S*5^ 

[0 0 5 7] JICDm2(7)U-tr'y hSIEVrst2t*^ ±lHm 

«ij7i«2. 3vicis^*n^o d til. m20'j-tr 

[0 0 5 8] f^^-Sx la4^c3^t^T^^x ElCOSSS^bCQ 

mii V D D CD U^yl/jb^^lC 3 V tCfSfc+lTt^^ «fe 5 iCjjk 

hlllEVrstlT*«2. 7 V^TEl^Clct^^fe^o 
[0 0 5 9] dOJt^tC. ^2Cr)';-fe'y hmiEVrst2* 
mi COU-t'y hmiEVrst1<tf^Ui^2, 7V<kLTfc 
<<!:> ^i)!jLTl^^ffiiEU^/U*^2. 7 V*TIh]o/c<{: 
*tCEEPROM23 Ai^ScEl LTt^:&t^(D^C 'J -t: *y h * 

y hffiSVrst2^B1 cDU-t'y hHJEVrstlct t^t/J^Z*• 
t^^iaD2. 3 V <b LTfcHttf . lEttLTl^-SSlEU^/U 
ttcfcoTE E P ROM2 36^K*tC'J-tr^y h*tlftU>ct: 

[0 0 6 0] F*3gI5m;ig1llEVDD*f^M^^:'J^■i•< 
<^^<h. c?:>'J-t*y h11#RSTi jb^ "H" b 

^/utc^^jv c p u 2 1 ;b^';-t*y hirn^o ii(7)m3(D 

'J-b»y hUlEVrstStix 0>J^lt*2. OVltSSiSrn^c 
[006 1] c:c7)cfc3tc. :^mmBmiC^l^T{t. V 
rst1>Vrst2> Vrst3<^^^?^*MSfcnTfcUx CPU 2 
1 A^'J-t'y h*ti^<i:*lctiE E P ROM 2 3l*Htc'; 

teiti. UHz'y hB^tctstt^CPU 2 1 (DmS]mz^'o 



TMofcT^-^Jb^E E P ROM 2 3 tC»$3iStlTL* 

[0 0 6 2] E15ti. JU±a)J:5*lj!j<'^€-ll?S-rS/c:«) 
a)U-t'y h[H]l»3(DM<*W%«^<9J^g^rElT»^o W 
Tv ^!:a)lil5^cS-:5l^T^ E14^^L^TiJ^0^L/c'J-b:y 

hIslss3(Dt«Jl£tecfct>i^Jmcol^Ti^^0^■r^o 

[0063] ESlCfcl^Tv MPii, MPi2, MP13, 
MPi4t*l|1 ^I^ACDP^-W^^^ybXV/WXP^ V hSi 
h5>>>X^. MN11, MNi2t*mK m2(0N^-^> 

v*;Ux7^U^yi/a>Sih^>>>x^. I Vn, I 
V12, I vi3, \ v^4^tm^^^^4(D'<yJ^-'Si\°i^T 

[00641 ±iBS1 (DP^-V V:*^;l/X>/\>xy>h 
Sih^Vv'X^MPiiW. ^t7D^~ hffi^^^F^ggP-^^^V 

K!iffi^CGNDtCjg3g!irns y-X4a5?3b^F*3gpmE!lffi? 
CVddtc}t«!T*-tlTl^5o «/c. KU-rvftffi?t*m2 
cDP^-v>'^wUx>y\>X;><> hS^ h^Vv'X'JJM P12 

>yx^fMDii<DKU<>iiffi?teJ:tf^--hllS?<hv m 
1. M2C0N^-vV^wUx>/\>Xj><>hS^h^>yx 

UTs iI^7)}^m/a^c3b^6^;saJE^m1 (Dttiivi (Lr 

[0065] ±fBII2C7)P^-W:t>-/Ux>/\>X/> h 

Si h ^vv'X^ M p ^2<Dy-x^^{t\^^mE.m'fc v 
d d icmm^n. h tim i \- ^ hss i 

^Wb^y U ^y -> a >^ h ^ yZyX^M D 1 iCO V-XfiS^^ 

[0 0 6 6] $fc. M3(DPf^-V>:?^/Uxvy\>xy> 
h^h^>v'^7.^MPi3t*. ^CD^- hfiffi^^b^F^gP'?^^ 
V K4S^ C G N D iCjilgS-ff+Xs y-Xfiffi^^A^F«ggPltEfiflff 
?CVddti:l«j!§!;tnTl^^o Sfc. KU^>fi»^^«S 
1 CON^-v>^Wl/X>/\>xy > hSiJ h5^>i/X5?MN 
IltD Kb-r m2tDP^-v>^Wbx>/\>xy 
>hMh^>v'X^MPi2^D^-h4S^<i:x MICD-TV 

T. C(7Dj$li9!.^JC;b^7b^;S®lE^m2(75mEV2 tT^o 
[0 0 6 7] ±iBmi (DN^-v>^-;Ux>/\>X><>h 

h ^ > y X ^ M N 1 1 y a)«TT'» ^ y - xii? 

|:*gSP'9^^>Ksifl5?CGNDtCj$J^;5'nTl^^o ^fcs ± 

iBmi o-rv/^-^[°]K 1 viia)ai:^is?t*ig2cD^> 
/s:->?[H]K I vi2CDA:^fiffi?tcJt3igc*ti. ^(Dmio-r 

vy^-^HK I Vi2CDai^S5^3b^6mi cou-fe^y hti^ 

[0068] ^Tc. l|4£DP^i'>^^;UX>/\>XP^> 
?CVddlcJ*)i^*nTt^^o S/c. KU-f ViiS^^ttm 



(8) 



1fM¥9- 1 3 0 9 9 9 



[0 0 6 9] ±fBm2(7)N5^-\'>^WbxV/\>'Xp<> h 

iBS3a)>f V/^-^^SK I Vi3CD£ii:^iffi?ti^4C7)<> 

RST2 3b^ttS:^*n^cl:'5tC^-pTl^5o 
[0 0 7 0] ZCO<^orj:mmc^l''T. ±12^1-^4 
CO P ^ > ; 1/ X V y \ V X > h h ^ V S/ X ^ M 
Pll. MP 12, MP 13, MPi4CDL*L^fiimiEx fcJ:t? 
N ^-V >^WL/^VU^y S/ 3 >S h ^ >->X^ M D nCO L 

^tMimEti. -?-n^n-o. 6 vtcis^jnTi^^o 

m2CDN^-t'>^Wl/XV/\>'Xy>h^h 
^>S/X^MNii, MNi2<7)L*tMllSfftt. •?-tl"?'n 
+ 0. 6 VtCfg^^+lTl^So 

[00 7 1] $ fc. ±lBi:^gPmiEiffi? C V d d tct^mJE 
SSSIslfiS 1 T^^*tl^P*gSI51i}S1liE V D D6M«$&# 

STi *^ "H" U^;blc^;5)<kCPU2 1 <)^'J-tr'> 

m2<D'J-fe^y hfi-^RST2 "H" 
^ E E P ROM 2 3Ai^'J-tr^y h S^n^ ci:^ tc&oTl^ 

[0 0 7 2] j-xT. ij[Imc-pl^Tl^^0^■r^o «-r»sj 

> KmffiVGN D3b^e^^>^^^^:±^LTtKii^cD^fi^^^^: 

[0 0 7 3] S-r. F*ggP1iaSm£EVDD<)^Sl CDP?^ 
V / U X > / \ > X p< > h S h ^ > >> X M P 1 1 (7) L $ t ^ 
iiffiEcfct)iS<*^<!:v ±IBII1 a)P^^>^Wl/X>/\ 
>X;><>'h§ah^Vi>X^?MPiiti:i->tt!ll<!:%5o CI 
hi cdP5'-W^wUx>/\>X;><> hS^ h^Vv'^ 
X^MPiiCDL^-UMiSlEtt-O. 6VTfe^t7)T\ m 
1 CDP5^i'V:*'/UX>/\>X^ V hSh^Vi^'X^MP 
1lti> i*ia51B;jS«ffiV D DC0fiic;b^<}^to6-r«tc*>«c 

[0074] S/c. m3. m4CDP^-V>':?WUX>/\> 
Xp<> hiah^>>>'X^MPi3x MPuCDL^lMiWE 
t-0. 6VT*^6^6x on6(0S-h^>v'X'$rMP 
13. MPutJl-^t^TtBI cOP^'V>:?>/Ux>y\>X;^ 

vhs^h^vv^'x^JMPiiiirajfitCs rtgpaasmEVD 

[00 7 5] mi CDP^i'V^WUxV/WXP^V hS^ h 
^>v>X^?MPiiA^7rvttftl<h5^U. F*ggi5m;JSaiEVD 



1(7)mJEVi ti. mi COP^i'V^^WUXV/WXp^V h 
Si h 5 > v^X'^? M P 1 1 i: N ^ V^^^/Ut'VU v' a >Si 
h ^ >i>X ^ M D 1 1 <h C7)7|- >}g^^L^i|CDi:b^C J: U J^^^n 

[0 0 7 6] ^LT> ±fBmicDffijEvi *\ mi> m 

2(DN ^-V y^WUx>/\>XP< V h§y h^Vv-X^^M N 
n. MNi2C7)L*l.MittE (+0. 6V) cfcUiSKS^ 
<h> ±fBmix m2CDN^-V>:?WUx>/\>X^> hSi 
h^VvX^MNii. MNi2ti*>'t*SI<t^^o CCOt 

m3. m4(7)P^'^>^v;Ux>/\yx;?^>hSih^ 
>S>X^^MPi3. MPi4l*ffitC;t>«HI<i:SoTt^^o 
[0 0 7 7] CCDtcA. m2C7)mEV2 m3C7)P5^ 
-V >^./Ux>/ \>X;>< > hSi h ^ > v'X^ M P i3i:m 1 
<D N ^-\' >^-;Ux vy \>X7^ > hiy h ^ > v>'X^ M N 1 1 

mJEV3 ti. m4CDP5'-\'>^WUx>y\>X7<>hSi h 
5 X ^ M P 14 ct m 2 (7) N ^ -V V^WUX >y \>X P« > 
h h ^ > v' X ^ M N 12 1 CD* VfitafScDib J: T>* 

[0 0 7 8] -r^te^. ±iBmK m2(DH^^y^^J[^ 
xvy\>X;^> hSh^>S>X^?MNii. MNi2«^7|-> 
WcHg^^^Hutix m2CDSJEV2 fcc]:l>m3CDIEj£V3 
t*ttlCI*ia5aaS1SttVDD<i:*L<35:-:>Tl^^o CtliC 
«LT. F*gg|5ffi;lSffiEEVDDCD±SlC#oTmi CD1SE 
Vi /)^iS<:&tls mu m2CDN^-\'>^wl/X>y\>X 
p<VhSih^>v>'X^MNii. MNi2*^*>«SltC55:;5 
±iBm2cDlIJEV2 3oc*:0^m3(DffilEV3 tiF*g 

[0 0 7 9] mi C0N5^-W^WUX> 

y\VX^>hMh^>v'X^MNiiCD:t>*ft}n*i\ m2 
(7) N ^ >*yl/X >y \>xy > h ^ >i>X^ M N 12 
cD:t VfgfixJ: U t>^jM^ < cfc -p tcS h ^ > V'X ^ M N 
11. MNi2^iS^LTfc<o CCD^oiZt^ZtiCc^ 

micDSEVi tmcT^. m2cDmiEV2 co:^*^ 

m3(D«EV3 CDffilEJ:ytfi<ft^o 
[0 0 8 0] c:CDJ:3tcLTm2cDmiEV2 fcJ:r>m3 

*-rm 2 CD1IEEV2 (F*gg|5tt}®ttEVDD+m2 

CD P 5^ -\' >^wUx>y \>Xp< > hSi h ^ > v-X^ M P 12 
CDL^lMimiE) (Dl^^}\y^XTUrs^ts m2CDPf^-\' 
>:?wUx>y \>X;^ > hSi h ^ > vX^? M P 126^* >Vi 
mtrji^o d+itCcty. micDHEVi ii^^mzM<ts 

[008 1 ] e:nic{n\ m2cDiEEV2 *^mi <d-<> 

y^-^Sl^l ViitCcfc^iSSSlElIE^TlHl^/ci* 

tc. mi cD-r>y^-^fiH]ss I viij5ci:t>m2cD-r>/^- 

^iHlSSI Vi2ti:J:^Jm2CD18EV2 A^fS^jSeT^-tiTai 
:^*n^m 1 cD'J-tr^y hffl^RSTi CDmEti. F^ggpit 
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[0 0 8 2] $rc. ±IBIg2C7DP5'+>^wUXV/\>X 
y > h H ^ > i/T. ^ M P 1 2«'?|- <!: 35: ^ C <t IC J: 

|s|i% I Vi333J:t?m4<C'r>/^— S'lUK I Vi4lcj:ym 

Kma V G N D-^iS^f^o 
[0 0 8 3] ±ai<^>J:atc:s m2<0P^-^v:*.;Uxvy\ 

> h ^ I- ^ > v-X •J' M P 1 2#^:t 5 ICff 

oTs BKDIEilVi liai)SlcS<35:*<7)T\ 111 ©"J 
•fe-yf-lf^RSTi 6^ "H" U'^yUfe^G "L" UAI^U'N 

h-ff-§-RST2 t"^ "H" U-^/UA^e "L" U'^/U'nS 

maVrstl (0'J:^«2. 7V) icffl^-r^o 
[0 0 8 4] ^MZ. F*9g|51E;ig1EJEVDD#'iaffi1lltt (+ 
3V) 3E)^6rtg|J'9-7>KffiffVGND'\t%^>trlCTI«L 

P ^•V>:*./bX>/\>xy V hia h ^ > v>X^f M P ii<D 

:t>ffil?L) + (1 /m2(0P^+>^-;i/xv/\vxy V 

f-SJ h^>->"7.-SiMPi2CD:t>Jftin) } CDjiiiv N^'V 

[0 0 8 5] ±iemi<DaffiVi 6'!T*'«^t::onT> m 

2C01EjEV2 *icJ:0:m3<©ffiffV3l*±««y<!&i6«„ C 
tDi:?-. ^1 CDN^-\'>^-;l'X>Avxy> hSI>^v 

-Sz M N 1 iCD:d- >Jltmfil*m 2 CD N ^ -\' >:^;UX V/ \ 
V7.;^>hSJt>^>'5>'X-S»MN i2£D7|- VjfiJafi <fc f 'J^S" 
t^/c46v ai3<DSJIV3 »»2a)1IffV2 «i:yB<5S:o 

[0 0 8 6] Lfcti^-DT. rtaJmaSSffiVDDA'iTA'iS 
^^:•^nT^ *-r*3(^i«JIV3 *^S3<D-f>A"— Srls]» 

I Vi3tDiSSSiElEIIefct>S< 55:^0 CimcJ:^. B2 
<D'J-t-> hffl#RST2 <DmS.b\ F*gg|?<7"5> KUffiV 
GND ( "L" UAI/U) ^^SrtgPlljJSliJiVDD 

V) icfflsr^o 

[0 0 8 7] ;*-6lCrta5«aSffiffVDD*^Tft'«oTl^< 
:klcm2(Dm.E.V2 #«II1 tOf >/^'-^[h]!S I Vii 
tDiSSSemilJ: y < 35: y . m 1 <D 'J -t hffi-^ R 
STi P«3g|5^"5>K1EiIVGND ( "L" U 

6^6F«3gPm3R«ffVDD ( "H" U'^;!/) 'ViS 
i^r-So ca3i:*fl)F«9g|3«aSttffVDD««Sg3©'J*v 



hmiEVrstS OV) icffl^-T^o 

[0 0 8 8] c:(D<t3l!:. :$immmmi:M. F^gPSjglE 
)IVDD*MN?<'5:oTl^<<i:*lC. $-r««]lCrtgPS 
V D D 2 © U -fe -y HEE V rst2* T'/J^S" < ft 
^/cBti^STE E P ROM2 3€-y-tr>y h L. MfC^gPU 
iSIEE V D D Jb^m 3 (O 'J -tr h Sli V rstS^ 7•'J^^ < ft 
ofcBt;iiT^CPU2 1 *U-tr>y hf* J:3lcLTt>*= 

o^y. c pu 2 1 ^ij-tr-y ^-"ri»tu^Ci^^■rE E p Ro 

M2 3^U-b'y hLTx— ?<D»5-a,3A«^«±-r5J:-5 

[0 0 8 9] Z.<D^olcr^Z.tlCj;:V. "J-fe-y h^tC 
i5tt5CPU2 1 CDMilimcJCoTlio/tx-'S'A'^E E 
P ROM2 3lcS*jA$nTLS 3<i:l^3^S15-&«^ft< 
rZ.tti^T'S. CPU2 1JS«tlfEEPROM2 3*^?S 

[0 0 9 0] 01 lC5^L/cR Fg|5^c■^t^Ti^iP^■r 
i>o RFg|J^«^-r«FSKIslK4j5j:0PSKlll»5 
I*. ■€-n^n±§BL/j:2-P(3D«»5iSSfiffl!li?S 1 , s 

iizmm-iFtiTi^^. zzT\ ±feF s K[H]ss4^ix- 
^'Sffiffl^cfl|l^6+l. ±lBPSK|sia5ti7=-^jMfflffl 

[009 1 ] fftto-^. FSK[HlK4t*. mmWL(Dzyy 

1, S2T'S«L/i:7=^— J'ffljb'* "1" T-««<h*lct*1 
2 5 K H z (7)iE5S;S=&e5IIKlCjll U !±3 Sff Lfcx- 
^fi*"; "0" T^^tt-lClil 1 7. 6 5KHz(DiE!£ 

[0 0 9 2] $fc. PSKSaSSti. tii*a<Dv'7 htcj: 

yif$B=&ejM-r?.o mmmmmti^e 2. 5 k h 
z©44affi*isiiii^ffli^5z:t*'«7$^o dOJi^tts 
imtommmiLmTo' . 90* . 1 80° 270*' ^ 
4ia!s^:5©T. 1 -ocom^^rz^j 2 t-y h<oesA''?T 

[0 0 9 3] $/-c. -j7P>y'>[HlK6(i. ±IBFSK|H]K 
4T'Sft«illiffiaa)fi#*«aj-r«/i:i60S2tliftJS'? 

□ •y'?A°yUX^5?^r^t.OTS«o 9mt. ±IBFS 

fi^X^=r—$cm "1" . "0" ItfSCTSftS^JSJtT 
»Jll-r^iI,i:lCj:U±l3Lfc1 2 5 K H z <Dfi-§-*5 J:t/= 
117. 6 5 K H z (Dim^^^mr^. 

[0 0 9 4] :^mmmmTi,t. m;fia)jMS 

ft*FSK5^^ (Sfi) tPSKlS^ (2lff) tlt^Jtt 
Pv.-.y/7lEl^iSfty. CPU2 l^rtSLTl^^o L 

tctf^^T. '^mm(DWT&tsmm<Dn}&t^c p u 2 1 

<i:«<T*SJ:^ieft«o 

[0 0 9 5] ftfc\ J.X±G)IIS£fKfi7fi. RF I Dt^x 
'^;UJ:yt'JvS-<ftofc<l:*lc. CPU 2 1 JjJ:tfE E 
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P ROM2 3«UH2y h-r«c:<*:tcj;y. CPU21fc 
cfct>E E PROM2 Btf^Mibf^f LfeU^J:3lc-r ^Cli:*'^ 

5 c t It J: y ^i&f^^K^r « J: ^ icr « ii 1 1 t-* 

[0 0 9 6] ffetJ-e. CPU2 1 fcJ:0-EEPROM 

2 3 jb^iEffijcififfrsroic+iJ'&rtaJiijgaff V d 

R F I DiThX h <*:COil«S§St6'^»ltlTC P U 2 1 -^E 

T'rtgPmaSWE V D D Jb-i/j^* < ^ /c <!: iCs ±f3»« 

■;i6lcSmLTfct^fi:?E:'3^C P U 2 1 i;<fct/-E E P RO 
M 2 3 J: -5 tcf So 

[0 0 9 7] JI©<fc3lC-rtl(#. CPU2 1i>J:0=EE 
P R O M 2 3 i3^J£mW}yFr^0ilC+^rs:fgtl^j:^J SL^ 
BtP^StlSf SClii^T*^ CPU2 1fc-<J:l>EEPRO 
M 2 3 /j^l^iOlt^tHil LT L$ 35&n«r J; *J < T 5 

/j:^;mb=i>x>-<t3 2%S«>t6<tLTfflt>«C<!:T-* 

[0 0 9 8] fc/£U S«>fe*ffll^5Ci:lcJ:^TiE^ 

n^t'^^zcp u 2 1 i>cfct>E e p rom 2 3 3b''M»)f^ 

[0099] r^^J-Ss C PU 2 1 tiJ:tf E E PROM 
2 3 ;b'=IE^lcifif^-rS<OlC+»^F«3g|5maimiiV D Dtf^ 

^ienTc^sF^lcsa^ft^cSffiLTi><o -^lTx rf 
I D iTi-x;^ h <!:05iHisiiHt3fj«i«tnTi*3gBmjsaff V d d 

A'^m^ii (CPU21-¥»EEPROM23 ti^IEmSlfPt- 
SODlc+»^fi) <feU'fe'J^*<^o/■c<!:^^C. CPU 2 
1 ii J:t>" E E P R O M 2 3 6^3Eg?£»T LTt^SSaSOJ*^ 

[0 10 0] 'c^*»7^^^3f)'!til#*l/cev CPU 2 1*5 
<j:t>" E E P R O M 2 3 ti. ±iBSS;tfe^cS«LT^JO^/c 
1t^^ffll^TCPU2 1 33<fct;E E PROM2 36'iaiS 

tcrnt*. C P U 2 1 fccfcO-E E P ROM 2 3<DSQii3a 
TH;® Jb'^WnT L $ a d <t: *i'">>5: < JS: y s i^i!)f'F=&e 
C LT LS dSn^MlO* < r « C tJB'T'^Sc 
[0101] 



[0 10 2] *fi0^(7)¥2ii**aiH]iKsa«. 
It. sii Lfcaifijb^siini^ssicj: u rtSBfiasm^^^o 

< y tUf il i: *^prt6^«^m;te:^^« R F I D tctSffl L/C 

? T*-3b^(^^SJ.X±(c^* < 35:6'5:U^ J: -5 icT Sd i:*''T• 
^ . R F I Dli:ig;*:^m:^*^«!S&T*-n%Ci:^P»^x R 

[0 10 3] $rc. 3|!:5^0^CD{ffiCD!|til[lCcfctl«\ HE^ 

/UJJtT©t*lcC P U33J:t?fB11#lft*'J-b y h^eJElc 

n5rta5m;®iE:'3c^sa*'^c p ufcj:t>ieit¥^©*'^iE^ 

/cJi^lcfct^Tts C PUfcd;lJ=IB1t#IS6''»)fPL^tt 

[0 10 4] *5«BflaDitia5t^:S6«[H]K^sS-^ 
ilE>fe:^^a)RF I DicjiSfflLfcJi^icti. rf i Dtii 
^i*S^SIili<^afa!E«l*'«S< ^^T. CPU JS .fctflB 

7F»gg|5f?^(7)1EpiSmJI6'^'J^* < ^ o /cJf^tC. C P U 

T*, CPUfc'<fctfE EPROM««^ibff«-eilLTL 

[0 10 5] *5IR§<O^WftecDi|tS4lcJ:tl«\ fi 

< ^ Tt^ < ±iSil>Ji!lEII6^ll 2 tMl J: 
y t /J^* < 35: -p fc <!: * icfBIS^S «r 'J 4z h ttSllc 
±lBil>JiE«£E)b':±lBm 2 0) LMI* U t'J^^ 3 © 

LMi J: »J t,'Jx73r < * o <t * IC C P U 'J -t h 

rsJ:-5lc-rSir<i:*i^T*v U-b v hB^lcfct^^SC P U 

[0 10 6] ^tc. *f8W©*©fte<D!|t«lC<ttl{*. « 

TtKKlc. CPUfcJ:t>IB1S#ia:co'>Hz-y 
^■rSS^lEIE.!: JS:Sm 1 CD tMSJ; t) t±iBm 2 (7) 

2 03 L*iMi«fc y 'J^* < rjiiftumm^mt u -t i- 

^i!)tCcfcoT[*g951E-;g«)f£IE*''mi (DL^WI^TH-P 
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[0 10 7] $fc. 3|s:fgB^©^<Dfte©1$SI[lCct:n«\ S 

tL^mmmE.t'^mm. u'^/u.fc y t 'J^^ < % o /c t $ ic± 

f ^ J; 5 icSW-r ^*JW#S «!: *ISlt fctO T\ lE^ibf^ 
A'^T^s RF I D6''®;/3^J£lcJ:^T^ibf^^ec:LT 

[mi] 2|s:#gB^(^-*)56J^!gT»^J. *?gB^lc<fc5»® 
jte:7?iC©RF I D<D!|t^St««'feJ:<«fM°'7-/RFg|5 

[1212] 01 tC/T^L/c/\°'7-/R Fa5€-*iJfflL/j:*Slfifi 

[0 3] H nc^ LfcSEIES3i^l2lK©^^t6«IS«fi!6ff>J^ 

[04] 0UC5^L/c'J'fe-y h[HlKtOi«)f^^ltt^-r*fc 

[0 5] 01 icmLTc 'J -fe h HKrom-f^W^Wfilcey^^ 
0T*5o 



[?9^©IMB^1 

1 

3 U-b-^hlslK 

4 FSKtUK 

5 PSKHIK 

6 ^^P-y^iaK 
2 1 CPU 

2 2 ROM 

23 EEPROM 

2 4 /\°'7-/RFgP 

2 8 -s^rv- 

2 9 S/UT'VH /0<K- h 

3 0 RHIUffln'T;!/ 
3 1 

3 2 m^vc^y^y^ 

SI, S2 fl3i3MSfgffl4«?^ 

C V d d f*3g|5mtt4S? 

CGND P^gB-^'^VKiS?- 

V D D FtggUIEilglllE 

VGND rtSIJ'if^VKmJI 

RSTi , RST2 U-fe-y 

Vrstl. Vrst2. Vrst3 'J-tr-v f-ttff 



[01 ] 



13] 



S10- 



520- 



-OCVdd 



-RSTi 
-RST2 



OCGND 




FSKBK 



CPU_l/0 



CPU^i/0 
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121 



-29 



28- 



. T I MER<^ 




-Ol/O 0 
-Ol/O 1 
-OI/O 2 



RF 



/7KL/:i;S::t<0:11> I 



-OSl 



-OS2- 



31" 



30 



-OCVdd - 
-OCGND- 



.32 



■OVFORCE 



EE PROM 
2048X 1 2tr-> h 



-23 



[|g|4] 




15] 



CVddo- 



MPiil [MPi2 



MDii 



Vi 



MPi3p 



MNii 



V2 



IVll IV12 



MPi 



RSTi 



iVl3 IVU 



MN12 



CGNDo- 



